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FOREWORD 


Opinions/  interpretations/  conclusions  and  recommendations  are 
those  o£  the  author  and  are  not  necessarily  endorsed  by  the  U.S. 
Army. 

_  Where  copyrighted  material  is  quoted/  permission  has  been 

obtained  to  use  such  material. 

_  Where  material  from  documents  designated  for  limited 

distribution  is  quoted,  permission  has  been  obtained  to  use  the 
material . 

_  Citations  of  commercial  organizations  and  trade  names  in 

this  report  do  not  constitute  an  official  Department  of  Army 
endorsement  or  approval  of  the  products  or  services  of  these 
organizations . 

_  In  conducting  research  using  animals,  the  investigator (s) 

adhered  to  the  "Guide  for  the  Care  and  Use  of  Laboratory 
Animals,"  prepared  by  the  Committee  on  Care  and  use  of  Laboratory 
Animals  of  the  Institute  of  Laboratory  Resources,  national 
Research  Council  (WIH  Ptiblication  No.  86>23,  Revised  1985)  . 

For  the  protection  of  human  subjects,  the  investigator (s) 
adhered  to  policies  of  applicable  Federal  Law  45  CFR  46. 

In  conducting  research  utilizing  recombinant  DNA  technology, 
the  investigator (s)  adhered  to  current  guidelines  promulgated  by 
the  National  Institutes  of  Health. 

In  the  conduct  of  research  utilizing  recombinant  DNA,  the 
investigator (s)  adhered  to  the  NIH  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules. 

_  In  the  conduct  of  research  involving  hazardous ' organisms, 

the  investigator (s)  adhered  to  the  CDC-NIH  Guide  for  Biosafety  in 
Microbiological  and  Biomedical  Laboratories. 
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Annual  Summary 


Introduction: 


Regulation  of  expression  of  cancer  associated  genes  by  anti-cancer  agents  is  our 
current  area  of  research.  Gene  expression  requires  the  association  of  transcription  factors 
both  general  and  gene  specific  to  the  promoter  region  to  allow  for  transcription  of  that 
gene.  Disruption/prevention  of  transcription  factor  binding  to  a  gene  promoter  should 
decrease  gene  expression.  Our  current  studies,  evaluation  of  DNA  binding  agents  with 
different  modes  of  binding  (reversible/intercalating)  and  different  sequence  preference 
(GC  vs.  AT  vs.  sequence  specific)  for  their  ability  to  target  and  potentially  down  regulate 
gene  expression.  The  target  is  HER2/neu  gene  expression  since  it  is  found  overexpressed 
in  approximately  30%  of  all  breast  cancer  cases.  Recently  an  ETS  family  transcription 
factor,  ESX,  has  been  identified  as  a  possible  regulatory  transcription  factor  of  the 
HER2/neu  gene.  Our  goal  is  to  assess  DNA  binding  drugs  for  their  ability  to  interfere 
with  transcription  factor  (ESX)  binding  to  the  target  gene’s  promoter  region  (HER2/neu). 
This  work  has  begun  to  uncover  drug  DNA  binding  motifs  that  can  be  exploited  to 
develop  new  drugs  or  modify  existing  agents  that  could  target  HER2/neu  promoter 
expression.  Also  a  new  novel  group  of  DNA  binding  agents,  polyamides  which  are 
highly  sequence  specific,  are  also  being  assessed  to  determine  if  these  agents  might  be 
more  specific  and  potent  inhibitors  of  target  gene  expression. 
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Annual  Summary 


Body: 

DNA  binding  agents  possess  different  DNA  binding  characteristics.  Mode  of 
binding  is  one  defining  characteristic  of  drugs.  A  few  examples  include  binding  to  the 
minor  groove  of  DNA  or  intercalation  between  the  base  pairs  of  DNA.  Another  defining 
characteristic  is  preference  of  binding  to  DNA,  either  GC  rich  or  AT  rich.  In  addition, 
early  during  this  grant,  an  opportunity  for  collaboration  with  a  scientist  who  has  develop 
a  new  group  of  novel  DNA  binding  agents  presented  itself.  Dr.  Peter  Dervan  from  the 
Division  of  Chemistry  and  Chemical  Engineering  at  the  California  Institute  of 
Technology  has  developed  a  group  of  agents  called  polyamides.  Polyamides  contain  N- 
methylimidazole  (Im)  and  N-methylpyrrole  (Py)  amino  acids  combined  in  antiparallel 
side-by-side  combination,  which  fit  into  the  minor  groove  of  DNA.  Combinations  of 
these  amino  acids  possess  the  ability  to  chemically  “read”  and  bind  to  specific  DNA 
sequences.  For  example,  Im/Py  recognizes  GC  base  pairs,  Py/Im  recognizes  CG  base 
pairs  while  a  Py/Py  is  degenerate  for  AT  and  TA  base  pairs.  During  this  collaboration 
Dr.  Dervan’ s  group  has  designed  agents  targeted  to  the  ESX  binding  site  of  the 
HER2/neu  promoter.  Assessment  of  sequence  preference  and  sequence  specific  agents 
may  elucidate  drug  characteristics  that  allow  for  more  specific  or  potent  inhibition  of 
cancer  associated  gene  expression. 

AIM  1;  Identification  of  DNA  binding  agents  that  interfere  with  the  binding  of  ESX 
to  HER/2neu  promoter  DNA  in  cell-free  assays: 

•  In  accordance  with  Task  1  of  the  Statement  of  Work,  months  1-6, 1  have  been 
assessing  DNA  binding  agents  to  uncover  DNA  binding  to  develop  new  drugs  or 
modify  existing  agents  that  could  target  HER2/neu  promoter  expression.  An 
assay  for  quantitative  analysis  of  drug  inhibition  of  transcription  factor/DNA 
complex  formation  is  the  mobility  shift  assay  (MSA).  Using  purified 
components,  ESX  protein  and  an  oligonucleotide  containing  the  ESX  binding  site, 
improves  the  likelihood  that  differences  seen  between  the  DNA  binding  agents  is 
due  to  that  agent’s  ability  to  disrupt  ESX  binding  to  DNA  and  not  interactions 
with  other  cellular  components.  Bacterially  expressed  purified  ESX  protein  is 
combined  with  radiolabelled  oligonucleotide  containing  its  consensus  DNA 
binding  site  from  the  HER2/neu  promoter  region.  The  reaction  is  loaded  onto  a 
native  polyacrylamide  gel  and  electrophoresed  to  separate  complexed  (near  the 
top  of  gel)  from  the  unbound  DNA  (near  the  bottom  of  gel).  Relative  amount  of 
shifted  vs.  unshifted  DNA  is  determined  by  densitometric  scans  of 
autoradiograms.  DNA  binding  agents  can  be  employed  in  this  assay  by 
ineubation  with  the  DNA  prior  to  (for  prevention  of  complex  formation)  or 
subsequent  to  (for  disruption  of  pre-formed  complex)  protein  addition.  A  series 
of  drug  concentration  is  evaluated  and  quantitatively  analyzed.  From  this  data 
IC50  values  (the  molar  concentration  of  drug  required  to  inhibit  complex 
formation  by  50%)  can  be  obtained  to  identify  and  compare  compounds.  Agents 
evaluated  thus  far  are  presented  in  Table  I  along  with  IC50  values  for  prevention 


of  complex  formation.  Assessment  of  agents  for  their  ability  to  disrupt  pre-formed 
transcription  factor/DNA  complexes  is  underway. 


Table  1:  The  IC50  values  for  DNA  binding  agents’  ability  to  prevent 


transcription  factor/DNA  complex  formation. 


AGENT 

BINDING  MODE 

SEQUENCE  PREFERENCE 

IC50 

NOGALAYMCIN 

INTERCALATING 

GC  RICH 

ND 

LUCANTHONE 

INTERCALATING 

AT  RICH 

ND 

HEDAMYCIN 

INTERCALATING 

GC  RICH 

0.53  UM 

ADRIAMYCIN 

INTERCALATING 

MIXED  PREFERENCE 

ND 

MITOXANTRONE 

INTERCALATING 

MIXED  PREFERENCE 

ND 

DISTAMYCIN 

MINOR  GROOVE 

AT  RICH 

0.75  UM 

CC-1065 

MINOR  GROOVE 

AT  RICH 

ND 

CHROMOMYCIN* 

MINOR  GROOVE 

GC  RICH 

ND 

HOECHST’S  33342 

MINOR  GROOVE 

AT  RICH 

0.63  UM 

POLYAMIDE  2 

MINOR  GROOVE 

SEQUENCE  SPECIFIC 

0.010  UM 

POLYAMIDE  22 

MINOR  GROOVE 

SEQUENCE  SPECIFIC 

0.044  UM 

*  =  Optimization  of  MSA  for  chromomycin  is  currently  being  examined. 
Chromomycin  activity  is  Mg"^^  dependent  however  Mg"^^  tends  to  be 
complex  formation  inhibitory  by  itself. 

ND  =  not  done  yet 

•  In  accordance  with  Task  1  of  the  Statement  of  Work,  months  7-12,  DNA 

footprinting  for  sequence  specific  agents,  polyamides,  are  completed  at  this  time. 
I  shall  assess  sequence  preference  agents’  binding  location  only  for  agents  that 
have  the  desired  effect  of  decreasing  target  gene  expression.  These  will  begin 
within  a  year  when  assessment  of  all  drugs  to  be  studied  should  be  completed. 

AIM  2:  Effects  of  DNA  binding  agents  on  ESX  regulated  expression  of  HER2/neu: 


•  In  accordance  with  Task  2  of  the  Statement  of  Work,  months  13-24,  cell-free 
transcription  assays  of  some  agents  has  been  accomplished  while  others  are 
currently  on-going  for  agents  with  activity  in  MSA.  This  cell-free  assay  employs 
the  use  of  nuclear  lysates  to  create  an  environment  similar  to  whole  cells.  SKBR3 
cells  that  overexpress  HER2/neu  and  express  ESX  protein  are  used  for  these 
experiments.  Briefly,  this  assay  is  performed  by  incubation  of  DNA  template 
(containing  HER2/neu  promoter  region)  and  drug  prior  to  addition  of 
radiolabelled  nucleotides  and  nuclear  lysates.  When  the  reaction  is  complete 
samples  are  run  on  a  denaturing  polyacrylamide  gel  and  the  radiolabelled 
transcript  from  the  DNA  template  can  be  visualized  by  autoradiography.  Samples 
are  normalized  by  an  internal  control  with  an  end-radiolabelled  transcript  of  a 
different  molecular  weight  than  the  HER2/neu  transcript.  Densitometeric 
scanning  of  autoradiograms  allows  for  quantitative  analysis  of  DNA  binding 
agents’  ability  to  prevent  HER2/neu  expression  in  a  cell-free  assay  and 
determination  of  IC50  values  (the  molar  concentration  of  drug  to  inhibit  complex 
formation  by  50%). 
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Table  2:  The  IC50  values  for  DNA  binding  agents’  ability  to  prevent  transcription 
_ _  in  cell-free  transcription  assay. _ _ 


AGENT 

BINDING  MODE 

SEQUENCE  PREFERENCE 

IC50 

NOGALAYMCIN 

INTERCALATING 

GC  RICH 

ND 

LUCANTHONE 

INTERCALATING 

AT  RICH 

ND 

HEDAMYCIN 

INTERCALATING 

GC  RICH 

8.0  UM 

ADRIAMYCIN 

INTERCALATING 

MIXED  PREFERENCE 

ND 

MITOXANTRONE 

INTERCALATING 

MIXED  PREFERENCE 

ND 

DISTAMYCIN 

MINOR  GROOVE 

AT  RICH 

5.4  UM 

CC-1065 

MINOR  GROOVE 

AT  RICH 

ND 

CHROMOMYCIN 

MINOR  GROOVE 

GC  RICH 

ND 

HOECHST’S  33342 

MINOR  GROOVE 

AT  RICH 

2.8  UM 

POLYAMIDE  2 

MINOR  GROOVE 

SEOUENCE  SPECIFIC 

4.5  UM 

POLYAMIDE  22 

MINOR  GROOVE 

SEQUENCE  SPECIFIC 

17.2  UM 

ND  =  not  done  yet 


•  In  accordance  with  Task  2,  months  25-36,  at  this  time  the  biological  reagents  are 
being  created  for  use.  When  this  work  is  complete  DNA  binding  agents  will  be 
assessed  in  this  system.  Based  on  promise  in  cell-free  assays,  we  have  added  in 
direct  assays  for  evaluation  of  drugs  as  inhibitors  of  transcription  factor  binding  in 
whole  cells.  This  is  defined  in  Task  3. 


•  Task  3,  to  assess  DNA  binding  agents’  ability  to  decrease  targeted  gene 
expression  in  whole  cell  assays.  These  cellular  assays  included  (I)  northern 
analysis  for  detection  of  decreased  RNA  expression  in  whole  cells  and  (II)  nuclear 
run-on  to  test  the  agents  for  ability  to  decrease  rate  of  transcription  of  gene  target. 

I:  Agents  tested  thus  far  which  have  activity  in  both  mobility  shift  and  cell-free 
transcription  assays  were  then  assessed  for  their  ability  to  work  in  a  cellular 
environment  by  northern  analysis.  The  northern  assay  involves  treatment  of 
whole  cells  with  drug  followed  by  isolation  of  total  RNA.  This  RNA  is  run  on  a 
denaturing  agarose  gel  and  transferred  to  a  nylon  membrane.  The  membrane  is 
then  hybridized  with  an  end-radiolabelled  cDNA  of  choice.  For  these  studies 
cDNA  included  gene  of  interest,  HER2/neu,  and  a  housekeeping  gene,  GAPDH. 
Inclusion  of  GAPDH  probe  will  help  determine  if  the  drug  is  inhibiting  general 
vs.  specific  gene  transcription.  Blots  are  then  quantitatively  analyzed  using 
densitometeric  scanning  of  autoradiograms. 

Complications  within  this  assay  were  discovered  due  the  mRNA  half-life  of 
HER2/neu.  The  use  of  SKBR3  cells,  known  to  overexpress  the  target  gene,  are 
incubated  with  series  of  concentrations  of  DNA  binding  agents  for  a  series  of 
different  time  points.  Probing  for  HER2/neu  mRNA  is  complicated  by  the  fact 
that  the  mRNA  half-life  is  7.5  hours  long.  Hence,  if  short  time  drug  exposure  is 
desired  mRNA  that  was  made  previous  to  drug  addition  would  still  be  present  in 
the  total  RNA  at  time  of  harvesting  making  it  appear  that  the  agent  may  not  have 
much  of  an  effect.  To  circumvent  this  complication  longer  time  of  drug  exposure 
was  implemented.  For  example,  if  drug  is  added  at  time  zero  and  assuming  that  a 
drug  could  inhibit  gene  expression  by  100%  the  earliest  time  that  would  allow  for 
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detection  of  inhibition  (without  the  complication  of  mRNA  previously  made) 
would  be  16  hours.  That  is  ~8  hours  for  previous  message  to  disappear  and 
another  8  hours  to  see  inhibition  of  message  production  during  drug  treatment. 
Time  points  for  these  assays  were  therefore  set  for  24,  48  and  72  hours.  IC50 
values  of  drugs  assessed  thus  far  are  included  in  Table  3. 


Table  3:  The  IC50  values  for  inhibition  of  HER2/neu  expression  in  whole 


cells  by  Northern  analysis. 


AGENT 

BINDING  MODE 

SEQUENCE 

PREFERENCE 

IC50  -  HER2/neu 

IC50  -  GAPDH 

NOGALAYMCIN 

INTERCALATING 

GC  RICH 

NO  EFFECT 

NO  EFFECT 

LUCANTHONE 

INTERCALATING 

AT  RICH 

ND 

ND 

HEDAMYCIN 

INTERCALATING 

GC  RICH 

NO  EFFECT 

NO  EFFECT 

ADRIAMYCIN 

INTERCALATING 

MIXED  PREFERENCE 

ND 

ND 

MITOXANTRONE 

INTERCALATING 

MIXED  PREFERENCE 

ND 

ND 

DISTAMYCIN 

MINOR  GROOVE 

AT  RICH 

38  UM  -  72  HRS 

167  UM- 72  HRS 

CC-1065 

MINOR  GROOVE 

AT  RICH 

ND 

ND 

CHROMOMYCIN 

MINOR  GROOVE 

GC  RICH 

0.035  UM  -  24  HRS 

0.071  UM-24HRS 

HOECHST'S  33342 

MINOR  GROOVE 

AT  RICH 

8.8  UM  -24  HRS 

8.6  UM  -  24  HRS 

POLYAMIDE  2 

MINOR  GROOVE 

NO  EFFECT 

NO  EFFECT 

POLYAMIDE  22 

MINOR  GROOVE 

SEQUENCE  SPECIFIC 

NO  EFFECT 

M  1  1 1 1 1 1 

ND  =  not  done  yet 


Cytotoxicity  assays  were  incorporated  to  help  normalize  any  drug  activity  seen  in 
whole  cells.  Moreover,  a  lack  of  cytotoxicity  may  indicate  that  a  drug  cannot 
effectively  enter  whole  cells.  Such  is  the  case  for  Polyamide  2,  though  possessing 
inhibitory  activity  in  mobility  shift  and  cell-free  transcription  assays  did  not 
appear  to  have  an  effect  on  gene  expression  by  northern  analysis.  Use  of 
Polyamide  2  in  cytotoxicity  assays  showed  no  detrimental  effects  on  the  cells. 

Concern  for  cellular  uptake  of  these  new  sequence  specific  DNA  binding  agents 
led  us  to  ask  our  collaborator  to  create  a  fluorescently  labeled  version  of 
Polyamide  2.  This  new  agent  was  named  Polyamide  22.  Assessment  of 
Polyamide  22  in  cell-free  assays  was  performed  due  to  concern  that  the 
fluorescent  tag  would  interfere  with  the  agent’s  ability  to  bind  to  its  target 
sequence.  Both  mobility  shift  and  cell-free  transcription  assays  showed  that 
Polyamide  22  was  four-fold  less  potent  but  still  capable  of  functioning  similar  to 
Polyamide  2.  Since  work  like  this  had  not  been  attempted  in  our  laboratory 
before,  I  developed  a  method  for  determining  if  Polyamide  22  was  being  taken 
into  the  cells.  SKBR3  cells  were  plated  onto  coverslips  and  allowed  to  grow  for 
several  days.  Cells  are  then  treated  with  Polyamide  22  at  0.5  uM  for  4  and  24 
hours.  Coverslips  were  then  harvested,  fixed  and  mounted  to  slides.  Drug  uptake 
was  determined  by  use  of  a  fluorescent  microscope  available  within  the 
department.  Figure  1  contains  photographs  taken  from  the  4  hour  drug  treatment. 
Figure  lA  depicts  a  field  of  cells  using  phase  and  IB  is  the  exact  same  field  using 
fluorescence.  It  can  easily  be  seen  from  these  photographs  that  the  drug,  which 
appears  white,  is  traversing  the  cytoplasmic  membrane  as  well  as  the  nuclear 
membrane.  However,  once  the  drug  has  reached  the  nucleus  it  seems  to  clearly 
avoid  the  nucleoli.  The  question  still  remains  as  to  what,  if  anything,  the  drug  is 
doing  once  it  reaches  the  nucleus  of  the  cell.  Further  studies,  such  as  electron 
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microscopy  and  fluorescent  confocal  microscopy,  are  going  to  be  started  in  the 
near  future  to  evaluate  the  Polyamide  activity. 


II:  In  an  attempt  to  circumvent  the  long  half-life  of  HER2/neu  mRNA  other, 
more  sensitive  assays  have  been  considered  for  testing  of  these  agents  in  whole 
cells.  I  have  been  optimizing  a  nuclear  run-on  assay  that  has  never  been  used  in 
our  lab.  Nuclear  run-on  (also  known  as  run-off)  assay  allows  for  detection  of 
decrease  in  rate  of  transcription  of  a  gene  of  interest  at  a  single  moment  in  time. 
Transcripts  that  were  initiated  prior  to  cell  lysis  are  elongated  in  the  reaction  and 
incorporate  radiolabelled  nucleotides.  Radiolabelled  transcripts  are  allowed  to 
hybridize  to  a  nitrocellulose  membrane  containing  cDNAs  of  choice. 
Densitometric  scanning  of  autoradiograms  allow  for  quantitative  analysis  of 
transcriptional  inhibition  of  gene  expression.  After  researching  this  method,  I 
diseovered  that  further  optimization  was  needed  to  use  SKBR3s  since  they 
seemed  sensitive  to  cell  lysis  while  obtaining  active  nuclei.  Additional  work  has 
led  to  a  reproducible  and  specific  assay  when  compared  to  negative  controls  (use 
of  NIH3T3  cells  that  do  not  express  HER2/neu).  Assessment  of  DNA  binding 
agents  for  their  ability  to  inhibition  gene  expression  in  this  more  sensitive  assay 
that  eludes  the  long  mRNA  half-life  problem  is  currently  underway. 


Appendix: 


1)  Key  Research  Accomplishments: 

>  Task  1,  months  6-12:  half  complete 

♦  Half  of  drugs  in  study  are  completed  for  prevention  of  complex 

♦  Future  -  all  drugs  in  study  for  disruption  of  pre-formed  complex 

♦  Results: 

■  When  comparing  different  modes  of  binding  among  the  DNA 
binding  agents  tested  thus  far  there  does  not  seem  to  a  mode  that  is 
more  potent  for  inhibition  of  transcription  factor/DNA  complex 
prevention.  The  exception  being  the  polyamides.  There  may  be  a 
difference  in  potency  of  agents  with  different  binding  motifs  when 
looking  at  the  disruption  of  pre-formed  complex. 

■  When  comparing  sequence  preference  there  does  not  appear  to  be  a 
difference  in  potency  when  comparing  AT  rich  binders  to  GC  rich 
binders.  However,  the  sequence  specific  agents  inhibit  complex 
formation  at  almost  one  order  of  magnitude  greater  than  preference 
binding  agents.  Though  Polyamide  22  is  about  4X  less  potent  than 
the  parent  compound  Polyamide  2. 

>  Task  2,  months  13-24:  half  complete 

♦  Half  of  drugs  in  study  are  completed  for  testing  of  inhibition  of  gene 

expression  is  cell-free  transcription  assay 

♦  Future  -  finish  DNA  binding  agents  using  this  assay 

♦  Results: 

■  When  comparing  various  modes  of  binding  and  binding  preference 
among  the  DNA  binding  agents  tested  thus  far  there  does  not 
appear  to  be  an  order  of  magnitude  of  difference  in  potency. 

■  For  Polyamide  22  it  appears  to  be  about  4X  less  potent  then  the 
parent  compound  Polyamide  2. 

>  Task  3,  months  6-36:  addition  of  2  assay  -  which  I  have  developed  for  use  in  lab 

♦  Northern  analysis 

■  Optimized  for  pertinent  use  for  our  studies 

■  Differences  in  mode  of  binding  of  agents  tested: 

Intercalators:  no  effect 

Minor  groove  binders:  varying  effect 

■  Differences  in  sequence  or  preference  of  binding  of  minor  groove 
binders  tested: 

AT  rich:  Hoechst’s  33342  potent 

Distamycin  less  potent 

GC  rich:  Chromomycin  most  potent 

■  Difference  in  agents  for  preference  of  targeted  gene  vs.  general 
transcription  inhibition  of  minor  groove  binders  tested: 

HER2  preference  General 
AT  rich:  Hoechst’s  33342  X 

Distamycin  X 

GC  rich:  Chromomycin  X 
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♦  Nuclear  run-on 

■  Optimized  for  pertinent  use  for  our  studies 

■  Studies  are  currently  underway 

■  Results:  none  at  this  time 

>  Addition  of  novel  sequence  specific  DNA  binding  agent,  polyamides,  to 
consortium  of  drugs  tested 

♦  Definitive  proof  that  novel  agents  are  cell  permeable 

■  Created/developed  protocol  for  using  fluorescence  labeled  agents 
in  the  lab 

■  Developed  understanding  of  equipment  and  programs  necessary 
for  detection  and  analysis 


2.)  Reportable  Outcomes: 

>  We  anticipate  submission  of  a  manuscript  by  the  end  of  1999. 


3.)  Copies  of  Reportable  Outcomes: 

>  None  at  this  time. 
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REPLY  TO 
ATTENTION  OF: 


DEPARTMENT  OF  THE  ARMY 

us  ARMY  MEDICAL  RESEARCH  AND  MATERIEL  COMMAND 
504  SCOTT  STREET 
FORT  DETRICK,  MARYLAND  21 


MCMR-RMI-S  (70-ly) 


26  Nov  02 


MEMOPJVNDUM  FOR  Administrator,  Defense  Technical  Information 
Center  (DTIC-OCA) ,  8725  John  J.  Kingman  Road,  Fort  Belvoir, 
VA  22060-6218 

SUBJECT:  Request  Change  in  Distribution  Statement 


1.  The  U.S.  Army  Medical  Research  and  Materiel  Command  has 
reexamined  the  need  for  the  limitation  assigned  to  technical 
reports  written  for  this  Command.  Request  the  limited 
distribution  statement  for  the  enclosed  accession  numbers  be 
changed  to  "Approved  for  public  release;  distribution  unlimited. 
These  reports  should  be  released  to  the  National  Technical 
Information  Service. 


2.  Point  of  contact  for  this  request  is  Ms.  Kristin  Morrow  at 
DSN  343-7327  or  by  e-mail  at  Kristin. Morrow@d.,&t . amedd . army . mil , 


FOR  THE  COMMANDER; 


Enel 


PHYlltr M.  f.) 

DepLW  ChdJef  of  Staff  for 
Inl5ormatjJ,on  Management 
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